Background: Plastic surgeons are rapidly integrating social media into their practices and recent articles on the subject have exploded in the literature. Although social media is being evaluated as a tool, few have actually been able to quantify the impact of social media on a practice. Objectives: To quantify the return on investment for social media in a plastic surgery practice. Methods: The ideal method for this type of study is a new practice, without preexisting clients and with a broad approach to marketing to examine the effects of multiple marketing tools. In this study, we profile a start-up plastic surgery practice in Beverly Hills, Los Angeles. Results: In this study, we report practice demographics as well as one year of income, broken down by the referral source for each patient. The dollar amount returned was reported for several social media resources and other internet-based marketing tools. Conclusions: Social media has a relatively high return on investment, and to date this is the first study to transparently quantify the value of social media in plastic surgery.
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Social media (SM) has previously been shown as a critical tool for plastic surgeons to engage patients, each other, and the broader public community. [1] [2] [3] [4] [5] [6] [7] [8] [9] Social media exists online in several forms, and recent efforts have attempted to better describe social media in the academic sector, including one from Obar et al. 10 To paraphrase, Obar et al stated: firstly, SM services are (currently) Web 2.0 internet-based applications. Second, user-generated content is the main substance of social media. Third, individuals and groups create user-specific profiles for a site or app created and maintained by a social media service. Finally, social media services facilitate the development of social networks online by connecting profiles of individuals and/ or groups.
Recent studies showed Americans spending 121 billion minutes on SM websites 11 and in 2012, time spent on SM on mobile phones was 5.7 billion minutes, on apps it was 40.8 billion minutes, and on the PC was 74 billion minutes 11 This volume demonstrates the power of these outlets for engagement. Companies have adapted to utilize the networks and connectivity provided by social media to increase returns. Social media can be monetized, 12, 13 to create wealth from social media content. Social media plays a critical role in plastic surgery and as such, parallels from the business world should be examined to inform practices. We propose the adaptation of a system proposed by Gallaugher and Ransbotham 14 called the 3-M framework to practice. These authors proposed three types of interactions in business and social media, megaphone (firm-to-customer communication), magnet (customer-to-firm communication), and monitor (customer-to-customer communication). We adapt these interactions to plastic surgery in Figure 1 to include megaphone (surgeon to patient), magnet (patient to surgeon), and monitor (patient to patient and surgeon to surgeon). 14 Social media has created the potential for better customer insight and better accuracy of market intelligence. It enables companies and surgeons to actively participate and to steer communications once beyond their control which makes caution an important quality due to online communication's reach, visibility, and permanence.
With social media, an individual's sphere of influence is strongly amplified, 15 notably before the digital age, customers had minimal impact due to limited reach. 16, 17 Shirky best encapsulated the power of social media with respect to customer opinion, "With social media, it is as if every book comes with a printing press, every phone with a broadcast tower." 18 Social media is a very powerful tool with which to monitor patient-to-patient communication and intervene when necessary. 14 Numerous studies have identified word of mouth (WOM) as a persuasive form of promotion, if not the most persuasive form 14, 19 and although traditional word of mouth and referrals are key to plastic surgical practices, social media provides a new platform for this type of interaction. The ability to influence and magnify WOM benefits is thus valuable. Overall, the change introduced by social media can be summarized as an increase in transparency. Patients learn of other patients' experiences, and surgeons learn about patients' feelings towards their practice. Social media is a place where surgeons can present before and after photos and quality results can attract patients. Social networks, and video sharing websites are often cited as essential to corporations regardless of size or discipline.
Return on Social Media Investment
Return on investment (ROI) describes the fact that value has resulted from an investment of time, energy, or money. In finance, ROI is depicted in the formula 20, 21 :
or ROI= campaign net return / campaign invested cost .
( ) ( )
ROI may be calculated through subtracting the investment cost from the proceeds received, divided by the investment. If you sell a product for US$300 and the total cost is only US$240 for the item, then your ROI is (300−240)/240, or 25%. In advertising, ROI can be calculated as the net proceeds from a campaign divided by the costs of that campaign. ROI is widely accepted as it fulfills the requirement for palpable profit from investment, which standard customer marketing investments and social media projects provide. 20, 22, 23 Complex integrated systems need to be developed to consider social media impact. Kaske proposed a framework to assist in quantification of the value of social media ROI. 24 Kaske's system was much more detailed than the simple calculation proposed above and may represent the most expansive study to date on ROI for SM. Two main influences were the ROI framework established by Rust, Lemon, and Zeithaml 25 and a textbook by Lenskold titled "Marketing ROI." 14, 20, [26] [27] [28] [29] [30] [31] Figure 2 provides our adaptation of the framework, which is relevant to plastic surgery practices. Although we do not dispute the importance of a complex metric in measuring ROI, in this study we will focus on the simpler calculation, where we will examine the total cost of all investments in social media platforms and advertising and the exact net proceeds reported through electronic medical records system (EMR) in the surgical practice.
METHODS
In this retrospective review, we examine a year long period of early growth (January 2015-March 2016) of the senior author's practice (S.N.) in Beverly Hills, California. For all patients, written consent was obtained at the first visit for use of information for scientific research and for all patients for photo disclosure. The principles of the declaration of Helsinki were strictly adhered to. Patients were enrolled in an EMR system, and the referral source was tracked in the office. Patients were queried on first point of contact "what was the single most important factor that led to your visit?" This was required prior to scheduling any consultation. That question was again reconfirmed at check-in to the facility to validate it on the day of the visit. Therefore, these data represent the initial most impactful source of referral for the patient, and are reconfirmed at the consultation in person. Net proceeds were all attributed to a source referral and this allowed for quantification of proceeds per referral source. The total investment for each source came from a review of the financial expenditures for each month including costs for advertisements and promotions. Calculations for ROI were made using the simple formula proposed in the introduction, ROI = campaign net ($)/campaign cost ($).
The total monthly budget an average for this practice was US$24,949 and the average net was US$287,521.70. The average marketing budget was calculated at 8.7% over time of the net. On average 6% was spent on billboards and 2.7% was spent monthly on all other marketing resources.
Snapchat and Twitter were not examined in this study as they were not utilized to great degree, and the demographics of snapchat appeared to be younger while twitter appeared more appropriate for surgeon-to-surgeon communication. In the future with growing demographics we will follow these areas and the practice will branch out to these social media platforms.
Linear regression analysis was completed using Minitab 17 software (Minitab, State College, PA) with R 2 and f test analysis, as well as examination of residuals. In general, the null hypothesis was that the fit of the intercept-only model and the proposed model were equal. The alternative hypothesis was the fit of the intercept-only model was significantly reduced compared to the model. Linear regression was compared in all studies to sine and hyperbolic fits and in each case linear regression models were found to have the best R 2 values, even in the cases with one or two strong variables which lowered the R 2 fits.
RESULTS
All referral bases were analyzed and graphed for trends. Growth patterns were noted across all resources. The total revenue return for each month was noted and divided by the invested amount for each source. In several categories, there was no invested amount for return, as was the case for current patients and several other groups. In these cases, the total return was simply listed and analyzed for 
Return on Investment

Internet
The net return on investment for the total internet group, meaning all resources based on the web, was significant ( Figure 3) . Moreover, returns from the internet increased in a linear fashion over that period (R 2 = 0.62). Closer attention was focused on the internet resources, in particular search engines and social media and social networks. Google SEO was utilized during this period, but interestingly, the total return from google remained relatively flat and linear regression showed a flat trend for growth (Figure 4 ). When the amount invested was considered, there was actually a decreasing trend in the return over time (R 2 = 0.28) (Figure 5 ), although over time the total return from unidentified internet increased with time (R 2 = 0.72) ( Figure 6 ). These data may suggest that investing in google increased all sources of internet referral, although when questioned, not all patients referred to Google as the referral resource. In correlation with these findings, the traffic referred from the website increased in parallel over the same period (R 2 = 0.28) with increasing ROI over time ( Figure 7 ).
Social Networks and Social Media
Several social networks were included in this study and notably, most had a positive effect and linear correlation with ROI. Facebook (Menlo Park, CA) was utilized with a professional page and periodic boosts or advertisements over the course of any given month. These boosts were creatively cultivated to demonstrate techniques and to showcase the practice services. The ROI from Facebook showed an upward trend over time, (R 2 = 0.14) (Figure 8 ) with a slope of about 2.7 representing stable growth. Likewise, Instagram (Menlo Park, CA) increased dramatically over the same time, the linear model was still well fit with an R 2 value of 0.33, although an exponential growth curve may be a better description over the first few months of the study. The slope of this curve was closer to 900, although if the first few months of the study were excluded the slope would be approximately 300. This means Instagram demonstrated substantial ROI ( Figure 9 ). Yelp (San Francisco, CA) was analyzed, and the investment in yelp was relatively unchanged over the period of the study, and Yelp demonstrated relatively consistent growth, with a slope of 0.25 (R 2 = 0.07) (Figure 10 ). Finally, RealSelf (Seattle, WA) was analyzed, and this social network platform was used over the course of the study, with minimal fluctuations in investments for advertisement. The ROI for RealSelf was stable with a slope of 0.25 (R 2 = 0.27) (Figure 11 ). Importantly, neither Snapchat nor Twitter were utilized in significant volume by the surgeon nor were they funded by the surgeon through the period of study.
Traditional Methods of Advertisement and Growth
Word of mouth net was analyzed by examining referrals from known and identified patients, and steady growth was seen, with the highest slope of 2946 (R 2 = 0.60) (Figure 12 ). Returns from billboards (slope = 225 R 2 = 0.06), Figures 1 and 2 ) were examined and were also found to have moderate returns, although these data were difficult to interpret because their report varied from month to month and billboards and radio were highly focused while television was based on interviews granted to several daytime television shows and were not actually invested in.
Social Media Is Superior to Traditional Internet Marketing Methods
We sought to show that social media resources are superior to standard internet-based resources. When we combine all social media platforms into one graph we see there is a consistent finding of growth associated with all social media sources over time and this contrasts with the flat or downtrending ROI with just the website, Google and Yelp (Supplementary Figures 3 and 4) .
DISCUSSION
For all returns, there was an early phase of growth for the social media platforms and for billboards and television. Empirically, social media, including Facebook and Instagram, demonstrated rapid growth in referral streams, as did billboards and television. This means that these types of advertisement, traditional direct to consumer marketing platforms, can serve to rapidly grow a new practice base, however they do not necessarily offer continued growth month after month. This type of marketing is critical for early branding in a new market, and for a developing surgeon or a new prospective surgeon in a community these methods may be invaluable. Instagram may be at a critical phase of expansion, where growth is happening not just due to the slow expansion of influence of the surgeon on the platform but also due to the rapid growth of the platform itself, meaning, as Instagram grows, so does the footprint of the surgeon. Instagram as a visual media is critical not just for before and after photos but also to develop the brand of the surgeon and practice, although secondarily the feeds from posts often are a place to discuss prospective patient questions and to recruit surgical candidates.
One interesting finding was the slow and progressive return from RealSelf. This platform may be a critical one for new surgeons, as it may help develop a base of patients in the start-up phase, even though it is not as powerful as some of the other tools, the consistency of returns was noted, and the platform itself serves to improve web traffic to the surgeon's website. It may have wider influence than direct referrals, and certainly RealSelf is still in a developmental phase with respect to the aesthetic community but it has demonstrated value especially to early practices.
After the establishment phase of a practice, meaning after the first few months, referrals from word of mouth begin to grow, and here we demonstrated that this is the largest potential for growth, with the greatest growth curve and the best fit for linear growth. Practices cannot overlook the importance in reinvesting in the existing patient base. Word of mouth referrals are critical, and in established practices, this may explain why some social media platforms do not affect the bottom line, as established referral patterns are already in place. 
The Real Value of Social Media
To date, no plastic surgeons, no physicians, and no businesses in general have been able to quantify the value of social media. Several have proposed new metrics and equations to measure the impact of social media on business 24,32 but many acknowledge it may not actually be possible to measure the value of social media to existing companies. 33 Therefore one should be cautious in the spending attributed towards social media 34 One study systematically reviewed arguments to measuring SM ROI, and it found a variety of positions in the literature. 32, [35] [36] [37] [38] [39] [40] [41] [42] [43] These arguments include that:
1. SM ROI is immeasurable and attempts up to this point have been impossible. 2. SM ROI is measurable but requires specific definition or specification.
3. SM ROI is measurable in financial terms only. 4. SM ROI is measurable as part of a contextual system. 5. SM ROI is measurable without difficulty. 35, 44, 45 Gilofil went through the literature and systematically approached each group and concluded that there need to be better metrics for quantification. [46] [47] [48] [49] Bughin and Chui reported on results from a McKinsey survey which showed Web 2.0 platforms significantly improved performance. 46 Campbell, identified features of the best tools available to measure ROI of SM. 47 Hall and Hume suggested a six-step, unobtrusive approach to measure ROI of SM and other digital marketing programs. 48 Regardless, clear evidence supports the fact that social media is critical in brand management 50 allowing a hybrid platform for both advertising and promotion. 17, 51 Furthermore, SM has been described as crucial to "winning in a world transformed by social technology" 52 and is pervasive and influential. 
Limitations
One major limitation of this study is that there is no internal control, there is no period of comparable growth and early development of a similar or same practice to measure the effects of social media in comparison to. In this manuscript, we detail the 14-month period of social media involvement, the first year of practice was not included as it was the period of early practice development and the practice may have been in a period where growth is not comparable as all practices in the first year tend to be slow in growth. Extending this concept, other limitations of this single-site study include lack of reproducibility to other practice types and lack of generalizability to other practices, different geographic markets and consumer demographics.
Another limitation is that in this study we utilized patient reported sources for contact. We asked patients in their own words how they heard about the practice and what motivated them to come for consultation. We asked for the single most influential resource in choosing this practice. Undoubtedly several patients may have navigated through several points of contact either through social media to the website or the phone contact. We rely on the patient's report of the most important factor to come for consult and that may be a weakness of this study.
Kaske's work above focuses on customer lifetime value (CLV) as an important index of the value of social media. In this manuscript, we analyzed 14 months of data at a new practice, and as such, it is difficult to comment early on about the CLV obtained from social media. Social media is a young tool, especially in medical practices, so it may be a long period of time before any group can answer the question: what CLV does social media bring? In the future, we hope to categorize the CLV of patients after a five-year period to identify recurrent patients and the value social media has brought through attracting them.
CONCLUSION
In closing, we recommend social media and branding campaigns for start-up practices, utilizing Instagram and direct to consumer marketing followed by Yelp, RealSelf, Facebook, and Google SEO for maintenance of the early practice and then strategic investment in the patient base once established to bootstrap and leverage the word of mouth referrals. One step that is critically important to any practice is the use of systems to follow their ROI on marketing campaigns and with respect to social media. If time and money are being invested into these campaigns it is absolutely crucial to follow the returns over time to ensure growth.
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